Encephalomyocarditis virus (EMCV) has been described The dead fetuses remained in utero until necropsy of the gilt. as a primary etiology in maternal reproductive failure of The remaining fetuses were confirmed alive and left untreatswine. l-3,5-8, 12 Reports involving field cases of reproductive ed (group B). The uterine and laparotomy incisions were failure have emphasized the use of thoracic fluids (TF) from closed in routine fashion, and the gilts were allowed to refetuses that have died late in gestation as important diag-cover. The gilts were euthanized 54 hours after the time of nostic samples for confirmation of EMCV infection. [1] [2][3][5][6][7]12 experimentally induced death of group A fetuses, and the Only 3 of the studies evaluated sera from live swine present uteri were recovered. Group A consisted of 8 mildly autoon farms undergoing an epizootic of reproductive failure; all lyzed fetuses from which TF was collected. Group B consisted failed to demonstrate seroconversion in dams following the of 6 live fetuses from gilt no. 1 and 5 live fetuses from gilt acute onset of apparent infectious maternal reproductive fail-no. 2 (Table 1) . One fetus from gilt no. 2 died between the ure. 1-3 Antibody to EMCV was reported in 60%, 1 70%, 3 and time of surgery and necropsy of the dam and was excluded 71% 2 of fetal TF tested in these studies.
. Hemagglutination inhibition titers for encephalomyocarditis virus in porcine fetal sera and thoracic fluids (TF). the EMCV positive control serum. Based on these observations, HI titers were determined for 4 of the 8 TF samples collected from group A ( Table 1 ). Three of 11 fetuses in group B had serum samples with EMCV HI titers of 1% One of these fetuses had a TF HI titer of 128 after incubation at 40 C for 65 hours. One of the fetuses that did not have a serum EMCV HI titer had a TF titer of 16 after incubation at 40 C for 48 hours.
A duplicate set of samples was tested by an indirect fluorescent antibody assay (IFA) for EMCV. Coverslips of confluent monolayers of eighth passage swine kidney cells infected with EMCV were flooded with samples of the positive and negative control sera, dams' sera, and fetal sera and TF. The coverslips were placed into a 37 C humidified incubator for 30 minutes followed by a wash in phosphate-buffered saline (PBS) for 5 minutes. Coverslips were counterstained with a goat anti-swine IgG fluorescein isothiocyanate-labeled antibody b for an additional 30 minutes. The coverslips were washed in PBS for 5 minutes followed by 1 minute in distilled water, mounted with a glycerol and water solution on a microscope slide, and observed for fluorescence. The dams' sera and fetal sera and TF did not have any specific IgG fluores- Table 2 . Comparisons of the results of serum (S) and thoracic fluid (TF) submitted to three veterinary diagnostic laboratories (VDL) for EMCV serology.* cence in the EMCV IFA test when compared with the positive control sera.
Coded duplicate samples of positive control serum, fetal serum, and TF were submitted to 3 veterinary diagnostic laboratories (VDLs) that routinely process fetal fluids for a EMCV virus neutralization test (VN). In addition, 1 VDL conducted an agarose gel immunodiffusion assay (AGID) on the samples. The results of the VN and AGID test from the 3 VDLs are presented in Table 2 . VDL-B consistently re- ported little if any VN activity in samples submitted. VDL-A and VDL-C reported VN activity that agrees with the HI results from our laboratory. The AGID results from VDL-C were also in close agreement with the HI tests.
Selected samples of serum and TF of this experiment were compared by sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) (10% gels) with samples collected independently of the current study ( Fig. 1 ). Lane 2 contained normal adult swine serum. Lane 17 contained serum from a gnotobiotic pig exposed to EMCV. Natural fetal immune responses to an infectious agent are demonstrated in lanes 3 and 4, which contain serum and TF from littermates infected with PPV at 72 days of gestation. Serum was collected from 1 fetus (lane 3) at the time of necropsy of the dam at 107 days of gestation. Thoracic fluid was collected from the second fetus (lane 4), which died before the necropsy of the dam. The serum and TF samples had HI titers against PPV of 1,280 and 40, EMCV titers of <2 and 32, and VN titers against EMCV of <2 and 32, respectively. Littermates that were infected with PPV seroconverted, and noninfected littermates were seronegative to PPV. All live litter-mates were seronegative for EMCV. Lanes 5-16 are pairs of antemortem serum and homologous postmortem TF from 6 selected fetuses that were all seronegative and TF positive for EMCV. Postmortem autolysis is demonstrated by the increase in the number of proteins present in the TF lanes. Immunoglobulin G was precipitated from aliquots of these samples by reaction with protein A. The pellet was treated with a reducing buffer and electrophoresed by SDS-PAGE (Fig. 2) . The presence of heavy and light Ig chains is demonstrated in lanes 2, 3, 4, and 17. The remaining lanes did not have detectable amounts of Ig.
Antibody levels and relative IgG amounts have been compared in serum of live pigs and their TF collected at various times after death. 10 Porcine TF collected immediately after death had IgG, PPV, and pseudorabies virus antibody levels that either paralleled antibody levels in the live pig's blood or were lower. Seventy-two hours following death, the level of antibody and IgG in TF reflected the circulating antibody when the animal was alive. These results suggest that antibody, if present in TF, can remain stable for some in vitro assays. If fetal serum and TF have a similar relationship as serum and TF in pigs, then the absence of antibody in the fetal serum should be reflected by the absence of antibody in the fetal TF.
Thoracic fluids probably consist of many autolytic products of tissue and blood components, as demonstrated by the increased presence of protein bands in TF compared by SDS-PAGE to antemortem serum. Postmortem changes typically result in substantial volumes of TF in the thoracic cavity. It is unlikely that TF would have higher antibody concentrations than whole blood, as suggested by the presence of apparent TF EMCV antibodies and virtual absence of serum IgG and apparent serum EMCV antibodies.
Nonspecific HI titers to PPV from serum samples collected from piglet umbilical cords have been reported. 9 The nonspecific titers were attributed to nonantibody HI substances contaminating the serum, possibly due to collection technique. The sera in group B were collected by draining the contents of the umbilical cord into glass tubes. It is quite possible that HI substances in fetal fluids could contaminate the serum samples, resulting in apparent specific HI activity for EMCV and accounting for the 3 positive (124) titers in group B serum samples.
Several studies have evaluated fetal serum for the presence of Ig. 4, 11, 13 The reports describe small amounts of Ig present that may or may not be functional at birth. The protein A precipitation of Ig agrees with previous studies in indicating that little if any detectable Ig is present in naive immunocompetent fetuses.
Although the in vitro assays are specific tests for the presence of antibody-antigen interactions, the lack of evidence supporting serum EMCV antibody and the apparent seroconversion of dead fetuses indicates that these specific tests can result in false positives. These findings emphasize the importance of critically evaluating fetal serology, especially when body fluids other than fresh serum are used as the test sample. Caution should be exercised when using TF as the sole means of diagnosing EMCV-related porcine fetal death. generally microscopic in both animals 14 and humans 1, 11 In some cases of rabies, mild cerebral edema or meningeal congestion can be appreciated grossly. 1, 11 Striking gross lesions have rarely been documented. 3, 14 This is a report of such a lesion in the spinal cord of a horse.
A 6-year-old castrated quarterhorse developed sudden onset posterior paresis that progressed over the following 7 days to quadriparesis and recumbency. There was no history or evidence of a recent bite wound. Cerebrospinal fluid, collected with xyalzine/ketamine hydrochloride restraint, was
